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Saturated- and n-6 polyunsaturated-fat diets each induce ceramide accumulation
in mouse skeletal muscle: reversal and improvement of glucose tolerance by lipid
metabolism inhibitors
Abstract
Lipid-induced insulin resistance is associated with intracellular accumulation of inhibitory intermediates
depending on the prevalent fatty acid (FA) species. In cultured myotubes, ceramide and phosphatidic acid
(PA) mediate the effects of the saturated FA palmitate and the unsaturated FA linoleate, respectively. We
hypothesized that myriocin (MYR), an inhibitor of de novo ceramide synthesis, would protect against
glucose intolerance in saturated fat-fed mice, while lisofylline (LSF), a functional inhibitor of PA synthesis,
would protect unsaturated fat-fed mice. Mice were fed diets enriched in saturated fat, n-6 polyunsaturated
fat, or chow for 6 wk. Saline, LSF (25 mg/kg · d), or MYR (0.3 mg/kg · d) were administered by mini-pumps
in the final 4 wk. Glucose homeostasis was examined by glucose tolerance test. Muscle ceramide and PA
were analyzed by mass spectrometry. Expression of LASS isoforms (ceramide synthases) was evaluated
by immunoblotting. Both saturated and polyunsaturated fat diets increased muscle ceramide and induced
glucose intolerance. MYR and LSF reduced ceramide levels in saturated and unsaturated fat-fed mice.
Both inhibitors also improved glucose tolerance in unsaturated fat-fed mice, but only LSF was effective in
saturated fat-fed mice. The discrepancy between ceramide and glucose tolerance suggests these
improvements may not be related directly to changes in muscle ceramide and may involve other insulinresponsive tissues. Changes in the expression of LASS1 were, however, inversely correlated with
alterations in glucose tolerance. The demonstration that LSF can ameliorate glucose intolerance in vivo
independent of the dietary FA type indicates it may be a novel intervention for the treatment of insulin
resistance.
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